Purpose: A conventional magnetic resonance imaging (MRI) was conducted in supine position, showing a slight different from that conducted in upright position. Therefore, we simulated the upright position by applying the axial load on a lumbar spinal stenosis patient and measured the change of neural tube size in axial load and standardized the data. on average in L5/S1. Changes of neural tube sizes in L3/4, L4/5, and L5/S1 had a significant correlation (p＜0.05). Conclusion: The axial loading device was an excellent tool in simulating the upright position for spinal stenosis patients, and the change of neural tube sizes reproduced for the upright position was statistically significant. This is thought to be meaningful for clinical applicability.
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